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(54) LOW NOX COMBUSTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To burn and react fuel 
containing a nitrogen content in fuel in low oxygen air and 
suppress to the lower extent a rate that the nitrogen content 
is converted into NOx in a combustor using fuel containing 
the nitrogen content such as ammonia in fuel, by adding gas 
whose oxygen content is lower than the atmosphere in air for 
combustion. 

SOLUTION: A gas turbine for coal gasification gas, drives a 
generator and the like in a manner that atmosphere 1 is 
compressed by a compressor 2 and led to flow into a 
combustor 3, coal gas is burnt as fuel 4 in the combustor 3, 
and the high temperature gas of coal gas is introduced to a 
gas turbine 5. In this case, a cooler 7 is arranged, by which 
exhaust gas 6 delivered from the gas turbine 5 is cooled. 
Exhaust gas 6 has a high concentration therefore, the 
temperature of the exhaust gas 6 is lowered by being passed 
through the cooler 7, and after that, it is supplied to the 
intake duct of the gas turbine 5 and mixed with the 
atmosphere 1 thereby, an oxygen content in air in the inlet 

part of a compressor 2, can be lowered. Thusly, exhaust gas 6 is added to air for combustion, 
therefore the conversion rate into NOx of a nitrogen content contained in fuel, can be suppressed to 
the lower extent. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Low NOx characterized by constituting in the combustor which uses the fuel containing 
nitrogen content, such as ammonia, so that gas with an oxygen density lower than atmospheric air may be 
added to a combustion air Combustor. 

[Claim 2] Low NOx according to claim 1 which recycles its combustion exhaust gas as said gas 
Combustor. 

[Claim 3] Low NOx according to claim 2 which is equipped with the condensator which cools said of its 
combustion exhaust gas, and supplied the combustion exhaust gas which carried out the temperature fall 
with this condensator to the compressor inlet-port section for combustion airs Combustor. 
[Claim 4] The low-NOx-combustion machine according to claim 2 constituted so that a pressure might be 
made high by the compressor for exhaust gas pressure ups and said of its combustion exhaust gas might 
be supplied to combustor inlet-port air. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — coal gasification gas — like - the inside of a fuel - ammonia 
(NH3) etc. — it is related with the low-NOx-combustion machine applied to the gas turbine combustor 
which uses the gas containing nitrogen content (Fuel N) as a fuel. 
[0002] 

[Description of the Prior Art] The example of a network of the conventional gas turbine for coal 
gasification gas is shown in drawing 4 . The atmospheric-air air 1 flows into a combustor 3, after being 
compressed with an air compressor 2, it is burned within a combustor 3 by using as a fuel 4 the coal gas 
which occurred in the gasification plant (not shown), the elevated-temperature gas is led to a gas turbine 
5, and it expands it, is taken out as an output, turns a generator etc., and is usually discharged out of a 
system as exhaust gas 6. 
[0003] 

[Problem(s) to be Solved by the Invention] It is NOx, in case the ammonia component contained in the 
coal of a raw material by coal gasification gas exists in fuel gas and this burns. It converts. This is the so- 
called Fuel. NOx discharged from a plant by the nitrogen content which is called NOx and exists in a fuel 
in this way Concentration becomes high. This is a problem which is not avoided in the combustor which 
uses the fuel containing a part for N, such as ammonia. 

[0004] Therefore, overfuel combustion is performed in the first step, and it is N2 of NO. Reduction is 
promoted. What has taken the combustion technique, such as the so-called two-stage combustion method 
which burns an unburnt component completely in the second step, for example with an example of the test 
result in atmospheric pressure combustion conditions NOx in the coal gasification gas equivalent 
component gas which does not contain ammonia concentration — several ppm it is — a thing — receiving - 
- the inside of a fuel — NH3 About 900 ppm if it exists - NOx concentration - about 140 ppm in view of 
the result which increases sharply « further low NOx Combustion is demanded. 
[0005] This invention is NOx of the nitrogen content, even if it uses the fuel which contains nitrogen 
content in a fuel. Low NOx which can stop a conversion ratio low It is making to offer a combustor into 
the technical problem. 
[0006] 

[Means for Solving the Problem] Fuel according to combustion by falling the oxygen density in a 
combustion air by the basic test result NOx for N It became clear that a conversion ratio can be fallen. 
Fuel at the time of making it burn with air, although an example of the test result is shown in drawing 3 
NOx for N To being about 40% (O mark in drawing), a conversion ratio is NOx to about 30% (** mark in 
drawing), if the oxygen density in a combustion air is made about 15%. A conversion ratio can be 
reduced. 

[0007] This invention is low NOx constituted in the combustor which uses the fuel which contains 
nitrogen content, such as ammonia, in a fuel so that gas with an oxygen density lower than atmospheric 
air might be added to a combustion air based on this knowledge. A combustor is offered. 
[0008] Low NOx by this invention Recycling of the own combustion exhaust gas with which the oxygen 
density is falling as low gas of an oxygen density used for a combustor can be carried out, it can constitute 
or the pressure up of the combustion exhaust gas in a jet pipe can be carried out by the compressor so that 
gas temperature may be reduced through a condensator and the combustion exhaust gas in exhaust gas 
may be supplied to the inlet-port section of a compressor as the supply gestalt, and it can constitute so that 
the combustor inlet-port section may be supplied. 
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[0009] Low NOx by this invention According to the combustor, the oxygen density in a combustion air 
falls into a combustion air by adding gas with an oxygen density lower than atmospheric air, such as own 
combustion exhaust gas. Inside NH3 of the fuel by combustion when the oxygen density in a combustion 
air is low It becomes smaller than the case where an NOx conversion ratio is air. Therefore, NOx which is 
discharged from a plant according to the combustor of this invention Concentration can be made low. 
[0010] 

[Embodiment of the Invention] Low NOx by the following and this invention A combustor is concretely 
explained based on the gestalt of operation shown in d rawi ng 1 and drawing 2 . In addition, in the gestalt 
of the following operations, in order to simplify explanation, the same sign is given to the part of the same 
configuration as the conventional equipment shown in drawing 4 R> 4, and the explanation which 
overlaps about them is omitted. 

[001 1] (The 1st gestalt of operation) The combustor by the 1st gestalt of operation of this invention shown 
in drawin g 1 is explained first. In drawing 1 , 7 is a condensator and cools the combustion exhaust gas 6 
which comes out of a gas turbine 5. what showed the configuration of others of drawin g 1 to drawin g 4 , 
and parenchyma — it is the same. 

[0012] Since concentration is high, by letting a condensator 7 pass, the exhaust gas 6 of gas turbine 5 self 
lowers gas temperature, supplies it to the air intake duct of a gas turbine after that, it mixes with 
atmospheric air 1, and it reduces the oxygen density in the air in the inlet-port section of a compressor 2, 
carries out a pressure up with a compressor 2 after that, and supplies the combustion air of hypoxia 
concentration to the combustor 3. 

[0013] Thus, NOx of the nitrogen content contained in a fuel when an oxygen density adds the exhaust 
gas of a gas turbine lower than atmospheric air to a combustion air An invert ratio can be stopped low. 
[0014] (The 2nd gestalt of operation) Next, the combustor by the 2nd gestalt of operation of this invention 
shown in drawing 2 is explained. In drawin g 2 , 8 is a compressor, pressurizes the exhaust gas 6 of a gas 
turbine 5, and supplies it to combustor inlet-port air. what showed the configuration of others of drawin g 
2 to drawing 4 , and parenchyma — it is the same. 

[0015] Since the combustor section has the high pressure, it cannot supply the exhaust gas of a gas turbine 
to a combustor 3 in jet-pipe internal pressure. Then, after making a compressor 8 draw and cany out the 
pressure up of the exhaust gas of a gas turbine, the combustion air of hypoxia concentration can be 
supplied to a combustor 3 by supplying the combustor 3 inlet-port section. In this way, an oxygen density 
adds gas turbine exhaust gas lower than atmospheric air in a combustion air, and the nitrogen in a fuel is 
NOx by combustion. The rate to convert can be stopped low. 
[0016] 

[Effect of the Invention] By adding gas with an oxygen density lower than atmospheric air, such as gas 
turbine exhaust gas with which the oxygen density fell to the combustion air in the combustor of this 
invention as explained above, for the combustion air which flows into a combustor, when it is in the 
condition that the oxygen density fell and the fuel which contains nitrogen content in a fuel performs a 
combustion reaction within this hypoxia air, that nitrogen content is NOx. The rate to convert can be 
stopped low. 
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(54) LOW NOX COMBUSTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To burn and react fuel 
containing a nitrogen content in fuel in low oxygen air 
and suppress to the lower extent a rate that the 
nitrogen content is converted into NOx in a combustor 
using fuel containing the nitrogen content such as 
ammonia in fuel, by adding gas whose oxygen content is 
lower than the atmosphere in air for combustion. 
SOLUTION: A gas turbine for coal gasification gas, 
drives a generator and the like in a manner that 
atmosphere 1 is compressed by a compressor 2 and led 
to flow into a combustor 3, coal gas is burnt as fuel 4 in 
the combustor 3, and the high temperature gas of coal 
gas is introduced to a gas turbine 5. In this case, a 
cooler 7 is arranged, by which exhaust gas 6 delivered 
from the gas turbine 5 is cooled. Exhaust gas 6 has a 
high concentration therefore, the temperature of the 
exhaust gas 6 is lowered by being passed through the 
cooler 7, and after that, it is supplied to the intake duct 
of the gas turbine 5 and mixed with the atmosphere 1 

thereby, an oxygen content in air in the inlet part of a compressor 2, can be lowered. Thusly, 
exhaust gas 6 is added to air for combustion, therefore the conversion rate into NOx of a 
nitrogen content contained in fuel, can be suppressed to the lower extent. 




LEGAL STATUS 

[Date of request for examination] 24.05.2000 
[Date of sending the examiner's decision of 30.04.2002 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAUUaixFDA410259736... 2005/01/21 



# • 



(19)B*B4$fr/r (JP) (12) t& H J}^ |f ^ ^ (A) <ll>«SNBiB&6SS# 

^pW¥10 -259736 

(43)&KB ¥fi£lO*P(1998) 9J329 0 



mmm p i 

F 0 2 C 3/30 D 
3/22 
3/28 

3 18 P 2 3 C 11/00 3 1 8 

F 2 3 R 3/28 F 

*»3R »*»©S4 OL 4 H> 



(21)tflR#^ 


*fK¥9 -66250 


(71)fflHA 


000006208 










(22) mis B 


¥j£94p(1997) 3 8190 










(72)3giJMf 










A«»!eB9>*Jii#»nSfS 2 tb 1 * 1 # 














(72)56W# 


sa «a 








ft«*Bt»>*Jg#ar«fS 2 tb 1 # 1 # 














(72)58!PMI 


Hffl Si. 








ftWftiin!WJSi#nrsfS 2 tb 1 # 1 














(74)ftSA 


em m 








m*$m\z.m< 



(54) [&EB©£IM ©NOxjB8&S§ 



(57) [Sift] 



(51)Inta' 
F 0 2 C 3/30 
3/22 
3/28 

F 2 3 C 11/00 
F 2 3 R 3/28 



1 




6 



2 J£ffift 



# 



[swasi] T>*-T&<Dmm&i&tsimz&m 
no, m&m. 

wm-z. i«^ifB4g©fiNo, mm. 

-f*<fc51«/?XL*:, IMSI2IBiS©<ENO,«!$lg. 
[000 1 ] 

Sffl $ n-sfiN o. ammicm-r &„ 

[00023 

«ft0f€H4fC7]?$-. 1 «^Eiffi«l2 KTEE 

^eii mem a $ n s . 

[0003] 

SSL. cn*sj^-r5.^«:No, (c&gs-r*. cn 

l»t)«9)-5FuGl NO„<fcffr3tt-S*>©-C*'K C© 

[ooo4] *©*£«>. -sat imnmfWMMfft 
«<,>**>©©. *mjBFj$j^f*r©^*sj£© 

-^•Ctt. 7>*~T*£gfto;Elfc;**ft#**t@SB& 
M^T©NO, fcgStt&ppni -C*£©fc:2*U tim<P 
fcNHj #£j9 0 0ppm NO, jgg«^14 

[0 005 ] &ft*K^#£^i?j8&*4£& 
fflLT*.. ^©^ONO, ^©«&^*ffi<»;?.£ 
tiO-C^-SiNO, ^g=&««-f 3 CASSIS.!: 0 

to*. 




(2) #K§¥ 10-259736 

2 

[0006] 

[ISSl£JI?&-f **:#©#&] «8HS§a£HK:<fc»3. & 
&2gM*©KiPSigg fcteTT S C <!: te: J: 9 <fc 5 Fu 
el N#©NO„ K^*ig;T-Ct5C:£*SBje^i& 

ofc. *©fm*£*©— p«£03«:^-m ast-cas*! 
*OEn) T-**©fc*fu ^^^©k^tSS^ i 

5%Kf5i«3 0% (la^AEIJ) *-C s NO, 

io [0007] *^«. cofcuues-?*. mm'picT 

[0008] #&Hj&Cj:S{£NO, ttHBsgtCfflOSKSi 
jgS©®^*/* £ L-C^?gS©fl£T^-Ct,»£S#©M 

ur«. SE«#**©*^Mft#*£^g*;rrL-c# 

20 ^U?tTffiU M^APa«C«»-J-SJ:5K:*l« 
[0009] *^BJ{C«fcS{6NO, jttftSec £tU2. 

^m*fc a#©j(Kas8*i#*ft n *>B8&?gg 
awnsT**. *8«sm*©eBRiss*m>«^, 

tctSjtS^tfNH, ONO,Kft$*52^)ii&J:9^ 
[0010] 

Sfc-OHTH 1 . EI2(c^t/c*J6©^!l§ic*-^l»-CA 
tt&KaKBi§-r&. ft*. &TO%tfe<Z)&ttccisi>-c. m 
4 K^Ufc$E3|5©il{S£l5IC«fl4©S|5^K:»«W%ia# 

[001 1] (SUS©m 1 $*) ST. 0 1 (c^Ofe* 

|glitc*jc»-c. 7»^ipn-c. #;**-fcr>5fr<E>fflS 

40 H4{C^L^'b©£IISPlDf 

[ 0 0 1 2 ] # * * - tr> 5 SMGfflfHtfX 6 Hj£gA« 

^urff^«2 ©APaj-co^ipoK^gs^eT^ 

*. -e-©^BE«m 2 -C^E UTj^S 3 fCtSS^iSS© 
[0013] C©i 5 tc. j8S«§ffl^{cMmjSS*s^ 

so ^.sci^-rt^., 



# 



(3) 



10-259736 



[0 0 14] (mm<DfH2f&m <XK, H2tC7^L-fc* 

6 =£Jjdje l xmtsxn^i^m^r * . 0 2 

-5. 

cools] j^«sigai5«jKj3&iis^/i:«). nm#t> m*? 
ffir«#*£-e>©g|^:tf;*£«s&g|3 

Kcfco. ^«ss3{cffis^tgscD*aagifflsm*«*&-rs 
ciiji-cts. cut, amm&ci,tp< l cm.m&&&*i 

[0016] 

[#691 WSJ «±«Wil,fcJ:5«:. :WJ©M8eg-c 



[0BB©«i#fctftSI!] 

[01] #f6Hj©H&<DSfi 1 mSStci: SffiN O, 

[02] *IH^O||Jfe©m2^fiSK:J:SigNO, 
0«fiS«r^-T^X * - fcf >©^8t0. 
[03] jB^^*8^^<t^#gS#©NO, 

mm<ow%*m? . *nnj©g i & sssgissnfetem© 
-0H**n-r*80. 

[04] tE^tf**-^©^!^. 
[^©I^BJ] 

1 ^ 

2 rani 
3 
4 
5 

6 

7 

8 



1 ** 



[01 ] 




6 «M&#X 



1 



[02] 
8 ly7U**t 



[03] 



4 itm 



5 TO-ty 




5 



.6 ~ 



J 60 



* 



40 



20 



O 10 20 30 



2 Bmm 



5 ttTtf-zy 



14} 




6 



# 



cn^mam mm m 



